Layered and porous nanomaterials are frequently characterized by disorder, pseudo symmetry and stress/strain effects, which often give rise to unique properties but make structural analysis difficult. For such materials, automated electron diffraction tomography [1] (ADT) can deliver 3D structure information at atomic resolution. For instance, a super structure in CaCO 3 polymorph vaterite or twinned domains for boron oxynitride could be solved with ADT. [2, 3] Currently, we aim for a more complete description of nanomaterial structures, including non-periodic effects through a combination of TEM imaging, ADT and structure simulation and modeling.
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ADT data can be directly used for an ab-initio structure solution of the average structure. Disorder and distortion or intergrown phases are simulated using the DISCUS software package [4] through accurate analysis of the structure's variance. The results are compared to TEM holograms [5] reconstructed from focal series. Zeolite Beta [6] was chosen as a test sample. The intergrown polymorphs A and B could be solved ab-initio from one single ADT dataset by integrating the relative reflection intensities with two distinct lattices. The disorder type was identified by exit wave reconstruction and confirmed by DISCUS simulations. Based on these results it was possible to solve the non-periodic structure of an unknown zeolite ab-initio.
The 3D atomic structure of different compounds forming highly distorted and disordered nanoparticles could be successfully described by combining ADT, layer shift simulations and TEM imaging. In future, we aim to fit the simulations automatically to the experimental diffraction data and to apply this method to different compounds such as alloys, organic pigments, and photoactive organics.
